Background
==========

Many members of the receptor tyrosine kinase (RTK) superfamily are deregulated in cancer \[[@B1]\]. Epidermal growth factor receptor (EGFR) and ErbB2 were the first receptors found mutated and/or overexpressed in human tumors and clinical data suggested that patients with alterations had a poor clinical prognosis \[[@B2]\]. This inspired the major effort that went into developing the plethora of EGFR and ErbB2 inhibitors now available, including antibodies targeting their ectodomains and small molecular weight kinase inhibitors. Blocking EGFR and ErbB2 in specific cancer types has been a major breakthrough in patient treatment \[[@B2]\].

Considering breast cancer, EGFR is robustly expressed in a high proportion of the triple-negative breast cancer (TNBC) subgroup, which comprises only about 15% of breast cancers but accounts for many deaths due to its aggressive nature \[[@B3]\]. This subtype lacks estrogen and progesterone receptors and the *ERBB2* amplicon, and accordingly patients cannot be treated with endocrine or ErbB2 therapies. The poor clinical activity of the EGFR inhibitors in TNBC has thus been very disappointing \[[@B4]\]. Meyer and colleagues have focused on crosstalk between EGFR and the AXL receptor as a possible mechanism to circumvent EGFR inhibition \[[@B5]\].

AXL is an RTK associated with epithelial-to-mesenchymal transition, a process that enhances migratory and invasive potential of tumor cells \[[@B6]\]. AXL levels are high in different types of human cancers, including breast cancer, and this overexpression correlates with poor patient outcome. Moreover, elevated AXL levels have been linked to acquired resistance to EGFR inhibitors in lung cancer \[[@B7],[@B8]\]. The work presented by Meyer and colleagues suggests that AXL might be responsible for inherent EGFR inhibitor resistance in TNBC.

The article
===========

Using a bioinformatics approach, the authors uncovered AXL expression as a predictor of resistance for EGFR inhibitor-based therapies. They subsequently used TNBC models, which highly express AXL and EGFR, to study crosstalk between these receptors. Interestingly, stimulation of the EGFR resulted in ligand-independent transactivation of AXL. Moreover, knockdown of AXL diminished EGFR downstream signaling, indicating a synergistic role for AXL in amplification of EGFR signaling. Cross-linking-mediated immunoprecipitation of AXL revealed binding to EGFR, suggesting that transactivation of AXL occurs via clustering with EGFR at the membrane. In addition, several other RTKs were found to cluster with AXL, implying that AXL might also influence their downstream signaling.

The viewpoint
=============

Nonsmall-cell lung tumors harboring activating mutations in the EGFR kinase domain respond well to EGFR inhibitors such as erlotinib and gefinitib \[[@B9]\]. However, resistance usually occurs within 12 months and patients become unresponsive. One mechanism observed for this acquired resistance is epithelial-to-mesenchymal transition \[[@B10]\], and a seminal paper by Zhang and colleagues revealed that AXL activation is a cause of EGFR inhibitor resistance \[[@B7]\]. In line with these studies, Meyer and colleagues have identified AXL overexpression as a general predictor of resistance to EGFR inhibitors and uncovered a potential mechanism whereby both receptors co-localize and EGFR transactivates AXL, resulting in fine-tuning and diversification of downstream signaling \[[@B5]\]. Crosstalk between RTKs is widespread; for example, ErbB3 robustly couples to the phosphoinositide 3-kinase pathway and it is used by EGFR and ErbB2 as well as other RTKs to activate this pathway \[[@B11]\].

A large proportion of the TNBC subtype overexpresses EGFR, which is associated with poor prognosis. Of note, activating mutations in the EGFR kinase domain have only been sporadically reported in breast cancer \[[@B12],[@B13]\], one reason why TNBC patients might not have responded well to EGFR inhibitor therapies in clinical trials \[[@B4]\]. As an alternative explanation, Meyer and colleagues suggest that AXL, the expression of which is associated with epithelial-to-mesenchymal transition, takes over signaling pathways controlled by EGFR. Metastatic lesions have in general reverted to an epithelial signature by so-called mesenchymal-to-epithelial transition \[[@B14],[@B15]\]. As activating mutations in AXL have not been found in breast cancer, it will be important to determine whether overexpressed activated AXL in the primary tumor predicts AXL activity in the metastatic lesion. To address this, future studies should determine AXL expression in sets of matched primary and metastatic breast tumors.

Mechanistically, the data presented by Meyer and colleagues have other important clinical implications. They showed that EGFR transactivates AXL without a requirement for AXL ligands, suggesting that targeting AXL with blocking antibodies might not be sufficient to inhibit the receptor. As mentioned in their work, additional RTKs also transactivate AXL, suggesting a wider role for AXL in response to targeted RTK inhibitors. Furthermore, development of more specific AXL kinase domain inhibitors would be very important since these are currently lacking. Future clinical studies will reveal the true value of AXL as a target in breast cancer, either as a single target or combined with therapy against EGFR and/or other RTKs.
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